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(54) ORTHO-HYDROXYNAPHTHYLALKYLAMINE DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a novel O- 
hydroxynaphthylamine derivative which is useful as a preventive 
for diseases associating with Maillard reaction suck as diabetic 
complication because it has the action to inhibit the Maillard 
reaction. 

SOLUTION: This compound is represented by formula I [R is 
formula (R1, R2, R3, R4, R5, and R6 are independently of one 
another H, a lower alkyl); R is H, a lower alkyl; A is a single bond, 
a lower alkylene; Y is a single bond, a lower alkylene; Z is 
carboxy], typically, 2-amino-2-(2-hydroxy-1-naphthyl)acetic 
acid. A compound of formula I (Z is COOH) is obtained by 
hydrolysis of the corresponding hydantoin derivative under 
alkaline conditions. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] General formula. [Formula 1] 

H^N Y-J-A— Z 

R 

(E in a formula is a general formula.) [Formula 2] 

R 5 Ft 4 

The basis, general formula which are come out of and expressed. [Formula 3] 

R 5 R 4 
OH R 1 

The basis or general formula come out of and expressed. [Formula 4] 



r 5 R 4 




It is the basis come out of and expressed. R1, R2, R3, R4, R5, and R6 even when it is the 
same respectively — differing — **** — a hydrogen atom and a low-grade alkyl group — A 
lower alkoxy group, a hydroxyl group, a sulfhydryl group, a halogen atom, a nitro group, They 
are the amino group, the acylamino machine, an acyl group, or a hydroxy low-grade alkyl 
group. R is a hydrogen atom or a low-grade alkyl group, and A is the low-grade alkylene 
machine or low-grade alkenylene group which may have the hydroxyl group as single bond or 
a substituent. Y is single bond or a low-grade alkylene. Z A carboxy group, a low-grade alkoxy 
carbonyl group, An aryloxy carbonyl group, an ARUARU kill oxy-carbonyl group, a carbamoyl 
group, Monochrome or a JI low-grade alkylamino carbonyl group, monochrome, or a diaryl 
aminocarbonyl machine, Monochrome or a JIARU alkylamino carbonyl group, a cyano group, a 
sulfonic group, A low-grade alkyl sulfinyl machine, a low-grade alkyl sulfonyl machine, an aryl 
sulfinyl machine, An aryl sulfonyl machine, an ARUARU kill sulfinyl machine, an ARUARU kill 
sulfonyl machine, a sulfamoyl group, a low-grade alkyl sulfamoyl group, an arylsulfamoyl group, 
or an ARUARU kill sulfamoyl group — it is — the o-hydroxy naphthyl alkylamine derivative 
expressed and its salt permitted in pharmacology 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an o-hydroxy 
naphthyl alkylamine derivative useful as medical supplies, and its salt permitted in 
pharmacology. 

[0002] It sets for cosmetics and food as prevention and the medical treatment agent of the 
disease relevant to a Maillard reaction in this invention if it states in more detail, and is a 
useful general formula. [0003] 
[Formula 5] 

E 

h_N Y — | — A — Z ( I ) 

R 

[0004] (E in a formula is a general formula.) [0005] 
[Formula 6] 



R 5 R 4 




[0006] The basis, general formula which are come out of and expressed. [0007] 
[Formula 7] 




[0008] The basis or general formula come out of and expressed. [0009] 
[Formula 8] 



R 5 R 4 




[0010] it comes out, and even if R1, R2, R3, R4, R5, and R6 are the same respectively, they 
may differ from each other, and it is the basis expressed and they are a hydrogen atom, a 
low-grade alkyl group, a lower alkoxy group, a hydroxyl group, a sulfhydryl group, a halogen 
atom, a nitro group, the amino group, the acylamino machine, an acyl group, or a hydroxy low- 
grade alkyl group R is a hydrogen atom or a low-grade alkyl group, and A is the low-grade 
alkylene machine or low-grade alkenylene group which may have the hydroxyl group as single 
bond or a substituent. Y is single bond or a low-grade alkylene. Z A carboxy group, a low- 
grade alkoxy carbonyl group, An aryloxy carbonyl group, an ARUARU kill oxy-carbonyl group, a 
carbamoyl group, Monochrome or a JI low-grade alkylamino carbonyl group, monochrome, or a 
diaryl aminocarbonyl machine, Monochrome or a JIARU alkylamino carbonyl group, a cyano 
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group, a sulfonic group, A low-grade alkyl sulfinyl machine, a low-grade alkyl sulfonyl machine, 
an aryl sulfinyl machine, An aryl sulfonyl machine, an ARUARU kill sulfinyl machine, an 
ARUARU kill sulfonyl machine, a sulfamoyl group, a low-grade alkyl sulfamoyl group, an 
arylsuifamoyl group, or an ARUARU kill sulfamoyl group — it is — it is related with the o- 
hydroxy naphthyl alkylamine derivative expressed and its salt permitted in pharmacology 
[0011] 

[Description of the Prior Art] In the field of the food chemistry, reducing sugars, such as a 
glucose, react with the amino compound in food, and it is observed that a lipofuscin 
generates. On the other hand, it is checked that the same reaction has occurred also in in the 
living body in recent years, it is thought that it is involving strongly as one of the onset 
factors of disorders, such as diabetic complication and arteriosclerosis, and the spotlight is 
captured. 

[0012] It is called the Maillard reaction and the above-mentioned reaction is a Maillard 
reaction in the living body. Carbonyl compounds, such as reducing sugars, such as a glucose, 
a fructose, and a pentose, those phosphoric ester, or an ascorbic acid, react in non-enzyme 
with the isolation amino group of protein in the living body, and a Schiff base is formed. By 
reactions, such as a stage, the continuing oxidization and dehydration, a polymerization, and 
cleavage, the first half when this is changed into an Amadori-rearrangement product by 
chemistry transposition Protein denaturalizes with intramolecular— branching formation 
between molecules, and it goes on by a series of reactions which consist of a later stage to 
which brown is presented and decomposition by the protease results in a resultant 
(AGErAdvanced Glycation End Products) in poor solubility the difficult second half. 
[0013] The amount of generation of AGE generated in process of the Maillard reaction 
concerned and its precursive product increases to the concentration and reaction time of 
sugar and protein correlatively. Therefore, a hyperglycemia state like diabetes continues or it 
is known for blood with which the protein in the living body which has the halfHife of aging 
with the long period exposed to sugar or protein in a long organization, and path clearance fall, 
such as a patient of a kidney disorder, or the protein under organization that it will be easy to 
receive a Maillard reaction. 

[0014] As the protein in the living body which receives a Maillard reaction from these things 
For example, there is much protein, such as a glomerular basement membrane of the collagen 
and elastin of connective tissues, such as an eyeball lens crystalline, a serum albumin, the 
skin, and a blood vessel wall, nerve myelin protein, hemoglobin, and a kidney, and the Maillard 
reaction is considered to be one of the causes of an onset of the disorder resulting from 
diabetic complication caused by denaturation, abnormalities, or depression of these proteins, 
such as a retinopathy, a nephropathy, a cardiovascular system obstacle, neuropathy, and 
cataract, arteriosclerosis, or aging. Therefore, development research is tried that it should 
grope for the new compound which checks a Maillard reaction towards prevention and 
treatment of these disorders. 
[0015] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is having Maillard- 
reaction inhibitory action and offering a new o-hydroxy naphthyl alkylamine derivative useful 
as a Maillard-reaction inhibitor. 
[0016] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly to find out a 
compound useful as a Maillard-reaction inhibitor, this invention persons acquire the knowledge 
that the o-hydroxy naphthyl alkylamine derivative of a certain kind expressed with the 
aforementioned general formula (I) has the outstanding Maillard-reaction prevention activity, 
and came to accomplish this invention. 

[0017] In the compound expressed with the aforementioned general formula (I) of this 
invention here with a low-grade alkyl group A methyl group, an ethyl group, a propyl group, an 
isopropyl machine, a butyl, an iso PUCHIRU machine, A sec-butyl, a tert-butyl, a pentyl 
machine, an isopentyl machine, The alkyl group of the shape of a straight chain of the carbon 
numbers 1-6, such as a neopentyl machine, a tert-pentyl machine, and a hexyl machine, and 
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the letter of branching is said, with a lower alkoxy group A methoxy machine, an ethoxy basis, 
a propoxy group, an isopropoxy group, a butoxy machine, The alkoxy group of the shape of a 
straight chain of the carbon numbers 1-6, such as an iso PUTOKISHI machine, a sec-butoxy 
machine, a tert-butoxy machine, a cutting-pliers ROKISHI machine, an iso cutting-pliers 
ROKISHI machine, a neo cutting-pliers ROKISHI machine, a tert-cutting-pliers ROKISHI 
machine, and a hexyloxy machine, and the letter of branching is said. An aryl group means 
aromatic-hydrocarbon machines, such as a phenyl group and a naphthyl group, and means the 
above-mentioned [ which was replaced by the above-mentioned aryl group ] low-grade [ the 
Al alkyl group ] alkyl group. Moreover, a halogen atom means a fluorine atom, a chlorine atom, 
a bromine atom, and an iodine atom, and an acyl group means the alkyl carbonyl group of the 
carbon numbers 2-7 which have the alkyl group of the shape of a straight chain, such as an 
acetyl group, a propionyl machine, and a BUCHIRIRU machine, and the letter of branching. A 
low-grade alkylene machine means the alkylene machine of the shape of a straight chain of 
the carbon numbers 1-6, such as a methylene group, an ethylene, a propylene machine, a 
trimethylene machine, a tetramethylen machine, a pentamethylene machine, and a 
hexamethylene machine, and the letter of branching, and a low-grade alkenylene group means 
the alkenylene group of the shape of a straight chain of the carbon numbers 2-6, such as a 
vinylene machine and a pro PENIREN machine, and the letter of branching. 
[0018] The o-hydroxy naphthyl alkylamine derivative expressed with the aforementioned 
general formula (I) of this invention can be manufactured by combining a method given (for 
example, JP ( 46-7875,A, JP,48-67245,A, JP.52-36644.A, JP.53-1 35951 ,A, J.Agric.Food.Chem., 
No.4, pp965 (1977), etc.) in reference, the analogous method, or other well-known methods. 
[0019] For example, the general formula among the o-hydroxy naphthyl alkylamine derivatives 
expressed with the aforementioned general formula (I) of this invention. [0020] 
[Formula 9] 

! Ua) 

HaN^Z' 

[0021] The compound by which E is expressed (with [ Z1 in a formula is a carboxy group, a 
low-grade alkoxy carbonyl group, an aryloxy carbonyl group, an ARUARU kill oxy-carbonyl 
group, a carbamoyl group, monochrome or a JI low-grade alkylamino carbonyl group, 
monochrome a diaryl aminocarbonyl machine, monochrome, or a JIARU alkylamino carbonyl 
group, and ] the same meaning as the above) is a general formula. [0022] 
[Formula 10] 

R 12 R 11 
OHC R e 

[0023] the naphthyl aldehyde derivative expressed with (they differing from each other even if 
R8, R9, R10, R1 1, R12, and R13 are the same respectively, and R7 in a formula being the 
protective group of a hydroxy I group, and being a hydrogen atom, a low-grade alkyl group, a 
lower alkoxy group, the protected hydroxyl group, the protected sulfhydryl group, a halogen 
atom, a nitro group, the protected amino group, the acylamino machine, an acyl group, or the 
protected hydroxy low-grade alkyl group) [0024] 
[Formula 1 1] 



M n 

r YyV r '° o-b) 

ohc'YtR 9 

OR 7 R 8 



[0025] the naphthyl aldehyde derivative expressed (with the meaning as the above with R7, 
R8, R9, R10, R1 1, R12, and R13 in a formula) — or . [ same ] [0026] 
[Formula 12] 
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R 12 R" 

=,10 



R 13 R 8 



[0027] The naphthyl aldehyde derivative expressed (with the meaning as the above with R7, 
R8, R9, R10, R1 1, R12, and R13 in a formula) is made to react in an ammonium carbonate and 
a sodium cyanide, and an inert solvent, and it is a general formula. [ same ] [0028] 
[Formula 1 3] 

R 10 

(Ilia) 




[0029] It is the hydantoin derivative expressed (with the meaning as the above with R7, R8, 
R9, R10, R11, R12, and R13 in a formula). [ same ] [0030] 
[Formula 14] 

R 12 R" 
R 13 ^ JL_ JL .R 10 

(1Mb) 

"R 9 



[0031] the hydantoin derivative expressed (with the meaning as the above with R7, R8, R9, 
R10, R11, R12, and R13 in a formula) — or . [ same ] [0032] 
[Formula 15] 




R 12 R 11 



R 7 0^ ^r 




10 



(IIIc) 



[0033] It is general formula R14-OH after manufacturing the hydantoin derivative expressed 
(with the meaning as the above with R7, R8, R9, R10, R1 1, R12, and R13 in a formula), making 
the obtained compound understand an added water part under an alkali condition and 
protecting the amino group etc. by the suitable protective group by the conventional method 
by request. (IV) [ same ] 

It esterifies by the conventional method using the alcoholic compound expressed with (R14 in 
a formula is a low-grade alkyl group, an aryl group, or an aralkyl machine), and is a general 
formula by request further. [0034] 
[Formula 16] 

R« 

HN <V) 
R ,e 

[0035] ( — R15 and R16 in a formula — respectively — being the same — you may differ and 
they are a hydrogen atom, a low-grade alkyl group, an aryl group, or an aralkyl machine — it 
can be made to be able to react with the amine compound expressed with), and can 
manufacture by removing protective groups, such as a hydroxyl group, after that 
[0036] The compound expressed with the aforementioned general formula (I) of this invention 
in using the lysozyme and the fructose In the Maillard-reaction prevention activity 
examination of vitro The aminoguanidine known as matter which has Maillard-reaction 
prevention activity dimerization of a lysozyme by the concentration of 0.2mM(s) 2.9%, As 
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opposed to preventing 17.2% by the concentration of 2mM(s), respectively, 2-amino-2-(2- 
hydroxy-1-naphthyl) acetate acid chloride showed 68.7% of prevention activity with the 
concentration of 2mM 33.5% by the concentration of 0.2mM. 

[0037] Thus, the compound expressed with the aforementioned general formula (I) of this 
invention and its salt permitted in pharmacology are compounds very useful as prevention and 
the medical treatment agent of the disease to which it has the outstanding Mai I lard-reaction 
prevention activity, and a Maillard reaction relates. 

[0038] The compound expressed with the aforementioned general formula (I) of this invention 
and its salt permitted in pharmacology have Maillard-reaction prevention activity, and is 
effective to the disease to which the Maillard reaction relates. The disease considered to be 
caused by aging of diabetes nature complications, such as a coronary-arteries nature disease, 
a peripheral disease of the circulatory, a cerebral blood vessel obstacle, diabetes nature 
neurosis, ****, arteriosclerosis, joint sclerosis, a cataract, ******, solidification ******, and 
diabetes **********, atheroma nature arteriosclerosis, glomerulonephritis, senile cataract, 
********, circumference [joint ] ******, joint sclerosis, senile osteoporosis, etc. as such a 
disease can be mentioned, and it is very useful as prevention and the medical treatment agent 
of the disease concerned. Moreover, since a Maillard reaction advances also in the cosmetics 
and food containing protein or amino acid as everyone knows and degradation of protein and 
amino acid takes place, it is useful as a compound which checks the Maillard reaction 
concerned also in cosmetics or food. 

[0039] Let the o-hydroxy naphthyl alkylamine derivative expressed with the aforementioned 
general formula (I) of this invention be the salt permitted in pharmacology by the conventional 
method. As such a salt, a hydrochloric acid, a hydrobromic acid, a hydroiodic acid, a sulfuric 
acid, a nitric acid, An acid addition salt with mineral acids, such as a phosphoric acid, a formic 
acid, an acetic acid, methansulfonic acid, a benzenesulfonic acid, P-toluenesulfonic acid, a 
propionic acid, a citric acid, a succinic acid, a tartaric acid, A fumaric acid, butanoic acid, 
oxalic acid, a malonic acid, a maleic acid, a lactic acid, a malic acid, A salt with organic amines, 
such as a salt with inorganic bases, such as an acid addition salt with organic acids, such as 
carbonic acid, glutamic acid, and an aspartic acid, sodium salt, potassium salt, and a calcium 
salt, a morpholine, and a piperidine, and amino acid can be mentioned. 

[0040] Moreover, as a compound expressed with the aforementioned general formula (I) of 
this invention, a hydrate and a solvate with the solvent permitted as medical supplies, such as 
ethanol, are also contained. 

[0041] Since it has one or more asymmetric carbon atoms, although two optical isomerisms, R 
arrangement and S arrangement, exist in each asymmetrical carbon, the o-hydroxy naphthyl 
alkylamine derivative expressed with the aforementioned general formula (I) of this invention is 
set to this invention, the optical isomer of a gap may be used for it, and even if it is the 
mixture of those optical isomers, it is not cared about. 

[0042] Moreover, although two geometrical isomers exist in the compound which has a 
unsaturated bond among the compounds expressed with the aforementioned general formula 
(I) of this invention, in this invention, you may use any of the compound of a SHISU (Z) object, 
or the compound of a transformer (E) object. 

[0043] When using 2-hydroxyphenyl alkylamine derivatives expressed with the aforementioned 
general formula (I) of this invention, and those pharmacology salts permitted for actual 
medical treatment, a medicine is prescribed for the patient taking-orally-wise as a suitable 
medical-supplies constituent, for example, a tablet, powder, a fine-grain agent, a granule, a 
capsule, liquid medicine, an injection agent, a medicine for external application, an applying- 
eyewash agent, a ** agent, etc., or parenterally. These medical-supplies constituents can be 
prepared by using the support and the excipient for a tablet which are usually used, and other 
additives by the tablet study-method performed in general pharmacy. 

[0044] Although the amount of medication is suitably determined by the degree of the target 
patient's sex, age, weight, and a symptom etc., in the case of internal use, in the case of 1 - 
1000mg of adult 1 sunny, and parenteral administration, a medicine is prescribed in general for 
the patient in 1 time or several steps within the limits of 0.1-100mg of adult 1 sunny. 
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[0045] When using the compound expressed with the aforementioned general formula (I) of 
this invention as an applying-eyewash agent it blends in 0.05 W/V% - 5W/V% of range, and 
prepares by the conventional method, and the number of times of medication is suitably 
determined by the degree of a patient's symptom etc. 

[0046] Moreover, when using the compound expressed with the aforementioned general 
formula (I) of this invention as a medicine for external application or cosmetics, it can blend 
so that the content of the compound of this invention may serve as 0.05 - 10 weight section 
in general to the whole tablet, and can manufacture by preparing by the conventional method 
using a general external application basis or a cosmetics basis. Furthermore, the compound of 
this invention can also be prepared to a food grade by the conventional method, and can also 
be added and used for food. 
[0047] 

[Embodiments of the Invention] Although the following examples of reference and examples 

explain the contents of this invention to a detail further, this invention is not limited to the 

contents. 

[0048] 

[Example] 

example of reference 12-methoxy methoxy-1-naphth aldehyde 2-hydroxy-1-naphth aldehyde 
2.5g — 20ml of methylene chlorides — dissolving — the bottom of ice-cooling — diisopropyl 
ethylamine 3.79ml — subsequently chloromethyl-methyl-ether 1.65ml was added, and it 
stirred at the room temperature for 1.5 hours Reaction mixture was washed after the reaction 
end in order of 2 convention sodium hydroxide solution, saturation brine, 10% citric-acid 
solution, and saturation brine, and after drying with magnesium sulfate, reduced pressure 
distilling off of the solvent was carried out. The silica gel column chromatography refined the 
residue and 2-methoxy methoxy 1-naphth aldehyde 3.0g was obtained. 
[0049] White solid-state NMR (CDCI3,270MHz) 

deltappm: — 3.56 (3H, s), 5.40 (2H, s), 7.39-7.49 (2H, m), 7.57-7.68 (1H, m), 7.78 (1H, d, J= 
8.9Hz) and 8.03 (1H, d, J= 8.9Hz), and 9.22- 9.30 (1H, m) and 10.94 (1H, s) 
[0050] 4.71 g of example of reference 25-(2-methoxy methoxy-1-naphthyl) hydantoin 
ammonium carbonates and 1.03g of sodium cyanides were dissolved in 25ml of water, the 2- 
methoxy methoxy-1-naphth aldehyde 3.0g ethanol 25ml solution was added, and, 
subsequently it stirred at 85 degrees C by 45 degrees C for 1 hour for 4 hours. Reduced 
pressure distilling off of the about 1/2 amount of a solvent was carried out after the reaction 
end, and the solid-state which deposits under ice-cooling was separated. After washing with 
water, reduced pressure drying was carried out under 5 oxidization 2 Lynn existence, and 5- 
(2-methoxy methoxy-1-naphthyl) hydantoin 2.4g was obtained. 
[0051] Gray solid-state NMR (DMSO-d6,270MHz) 

deltappm: 3.39 (3H, s), 5.20-5.35 (2H, m), 5.90-6.10 (1H, m), 7.35-7.60 (3H, m), 7.90-8.10 (3H, 
m), 8.10-8.30 (1H, m), 10.6-10.7 (1H, m) 

[0052] Example 2-amino-2-(2-hydroxy-1 -naphthyl) acetate acid chloride 5-(2-methoxy 
methoxy- 1-naphthy I) hydantoin 2.4g was added to 12.5ml of 3 convention sodium-hydroxide 
solutions, and heating reflux was carried out for one day. Reduced pressure distilling off of the 
solvent was carried out after a reaction end until it added 1 2.5ml of 3 convention hydrochloric 
acids and stopped having foamed to them under ice-cooling. After adding tetrahydrofuran 
30ml to this mixture, triethylamine 1.22ml and 2 carbonic-acid JI t-butyl 1.92g were added, 
and it stirred for one day at the room temperature. After the reaction end, chloroform was 
added to reaction mixture and back extraction was carried out with 2 convention sodium- 
hydroxide solution. 2 convention hydrochloric acid and 10% citric-acid solution were added to 
this water layer, pH of a water layer was made acid, and chloroform extracted. Saturation 
brine washed this chloroform layer, and after drying with magnesium sulfate, reduced pressure 
distilling off of the solvent was carried out. The silica gel column chromatography refined the 
residue rough, 4ml of hydrogen chloride-2-propanol solutions was added to the obtained 
brown oil, and it stirred for one day at the room temperature. Reduced pressure distilling off 
of the solvent was carried out after the reaction end, it recrystallized [ tetrahydrofuran ], and 
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67mg of 2-amino-2-(2-hydroxy-1-naphthyl) acetate acid chloride was obtained. 
[0053] White solid-state NMR (DMSO-d6,400MHz) 

deltappm:5.74 (1H, s), 7.26 (1H, d, J= 8.9Hz) and 7.37 (1H, t, J= 7.1Hz), 7.50-7.58 (1H, m), and 
7.85- 7.95 (2H, m), 8.05 (1H, br d, J= 7.2Hz), 8.2-8.8 (3H, br), and 10.4-11.1 (1H, br) 



[Translation done.] 
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^e / ltli^/7 I) -/U7 5 / */u^/uS, 40 
/u*g, {6^7/^/ux/U7^-/uS, 

=e^f^m. 7y-/^/i'77 ; e^^ifcii7/u7^ 

/i/^;b7 7 ; e-f^S'C'fc'5) 7?H£;ft<5 o - fc: Kodp-> 

[«^cof¥ai^itt^] 50 



^¥9 - 5 9 2 3 3 

2 

[0 0 0 1 ] 

t£ o - t: KD^-->t7f/U7/^/L'7 ? Va^^f^iQ^t/ 

[0002] ^(-if-u^^u^ ^mm&tjy— 
fc, ib^o a p^oJ:c/^n"n;i^^-c^-i?]^, -test 

[0 0 0 3] 

[ft: 5] 

6 

HjN Y — I — A — Z (I) 

R 

[0 0 0 4] (st^ooEtt, -tost 
[0 0 0 5] 

lite] 



R 5 Rf 4 




[ooo6] ti$n64 -^it 

[0 0 0 7] 

[ft: 7} 




OH R 



[0008] t*^$nssit!i-isu 

[0-0.Q..9] 

[ft: 8] 



R 5 R 4 




[ooio] -c^^nasr^^ r ' . r^, r'\ 
r-*, R^fcctt/R ,v f±, ^en^n^ct^Mo-c^ 

g, TkSfcg. ^/^7"FS, ^oyv^, ^hng, 
75/S, 7^7^/S, 7^Si/ t .litKn*v' 

^g-ca>o, AttmiS^sfcttB&gt Lr*sfeg&*r 

/TJ/UTK-yug, £ f-fi^7 y — /u7 5 /tj/u*'^ 



(3) 



ij&T/U^/L'7/U-*r=./t-g, rii-/^/^^^s, r 

^^7^7 7^^/1/1, T y -/l/7/l'7 7 ; t^/^fc 
(i7/i'7/U^/t'7/U7 7 : t^/i/S'C'fc6) •C'^$^t6 o 
-fc Ko^r->t7f/U7/^/U7 ; ySi^fci^W 

[0 0 1 1 ] 

[0 0 12] ±IE(^>^(i^-<7*- KKfS^tfnrfc 
£f£f*lcoy ^ 7— KSfSfis = — -7>\s? V 

A-fcS i Mi7 7 =j /u tf >-S£3&<7># /^-/Wk^ri^ft 

^SfiKfiOiSlfilT^ /St^»^Lt>>-y7l 20 

#»a<ffljB^*£ffcMRJE±fifc4fc (AGE:Advan 
ced Glycation End Product 

s) (cS«a««K^6**-il^>R«:tJ: »Jitfrr 

So 

[0 0 131 ^^>f7- KR^ig^-e^fiK-rSAG 

s^ft^co^eic, ^y77y^«rt5J:9^w 
*Bos#f$<7)diL^jia«^oaeKr-tt7' ^7- kr 

ft £S ft 1/ ^ ~ > 7>> 4a h tiX i ^ o 
[0014] ~ti<o<r>Zk£*), ^ 7— K5J£££f7 
54ftrtwS6Kt Ltli, HBEfcu-vX^y* 

37-^x77^7, ttg^xyyief, — ty- 40 
[0 0 15] 



$3fBU ^9- 5 9 2 3 3 



4 



ttffl^M^o- t Kn+->t7f/U7/UW * > 
3 r > T'^So 

[0 0 16] 

[»lB*:#ifc-r5fcy><7>¥&] ^Sg^^i, ^7- 

Ufc«f*. RtjfS— ^5^1 (I) X&£tiZthZ>m<no - t 
h'DJryt7f/U7/^^7 S V««JStfM?, flfcft.*:;* -T 

[0017] ^^g^co^ie— tt3£ (i) 

in^/ug^ 7°n t'/Ug, -f7 7"nt a ^S N T^/Ug, -f 
yT^/UgL sec -yf/US, t e r t -/r/US, 
'O^A'g, -< VO^/uS, t^'O^UlE, t e r 

t -^yf /us, ^^v/us^^^ift i -6^ii:^#: 
Jtiir^«(D7/^/uS^^^, {£t7/^Jf-> 

7*n 7'h^v-S, ^yyi^'7S, sec- 

7'h^v-S, ter t-7*F*->5, ^ra^yg, 
^ y^^^D ^r->g, ^^f^v^-p ^r->S, tert — 

^Sirfi. 7xx/us, -r-7^/uS^(7)^^^^ft:^^ 

Ii7-7W, i&^fJJ^ JURIED, 3-7^J^^^^ 

5j^^2 — 7 <7}T/U=ar/u#/u*--/i'g£^ 7 . 1&®iT 

hii^f yyl, rh7^fyyS, ^v^^^u 
^ f i/>s^^i* i - 6-("ii«ttit 

g£f±. tf-uyg, 7*o^^u>S^<nj^^^fe2-6 
«op|[«« *tHtt^^««or /i- -!r-- U7S^^ 0 

[0018] ^^cOmfgE— JK^: ( I ) t'ISh5 o - 
t KP^ryt7f-/U7/^/u7^^li, 5:^1^ 

C^j^Lli, 1#^BS 4 6 - 7 8 7 5 ^>», 1#f^Bg 48- 
6 7 2 4 5 3-2**L ^^BS 52-36644 ^-^>^, ^ 
5 3- 1 3 5 9 5 1 J . A g r i c . F o 

od. Chem. . No. 4, pp965 (1977) 

[0 0 19] ^^p^^HHte-^xC ( i ) -e*$ 

n5o-t KD^yt7f/i/7/^/U7^y^^c0 9 
[0 0 2 0] 

[fb9] 



(4) 



&r%¥-9 - 5 9 2 3 3 



E 



Cla) 



H 2 N^ 

[0 0 2 1 ] {^<DZ ' (i^/u^^i/S, 

m&b^) xmztizitsm*. 

(0 0 2 2] 10 
Utl 0] 



»i3 



R 7 0 




(Ha) 



OHC 



[0 0 2 3] (iWcDR Mi*g£g<7>{£IM-C£> >9 . R 
*\ R ! \ R 1 °, R 1 1 , R 1 2 fcJ:t/R 1 3 (±-eiX 

[0 0 2 4] 

[ft: i i ] 

R ,z R 11 

RV VV R1 ° nib) 



OHC 




- OR 7 Ft* 



30 



[0 0 2 5] (5£^coR 7 , R"> R°x R 1 °, R 
[0 0 2 6] 

(fk i 2] 

R 12 R 1t 

R 13 R 8 40 

[0 0 2 7] (i^CDR^ R M , R *\ R 1 °. R 
' 1 , R 1 2 ^oJ:^R ' r MiftjlE>:fWHS^:*^^o) X 

it, 

[0 0 2 8] 

[ft: l 3] 



50 




ClUa) 



[0 0 2 9] (5t^oo R 7 % R M , R \ R ' '\ R 
' 1 , R ' 2 *><fcl>'R 1 M {isuHd>:^i:^:^^t>o) X 

[0 0 3 0] 
[fkl 4] 

R ,? R 11 

(II lb) 

OR' R 8 



[0 0 3 1 ] (j£rp(F> R 7 , R " , R 5 \ R 1 <\ R 
[0 0 3 2] 

[ft: l 5] 

R» R 11 
R 7 Q^ A. ^R 10 





(Itlc) 



[0 0 3 3] (^C^COR 7 , R R , R°, R'°, R 

*T>\s13 VikftT^tiUfcftmZlt. mm~£*)* 7;/ 

R 1 4 -OH (IV) 
tttpnR 1 ^7/^/uS, 7!i-/uStti± 

[0 0 3 4] 

[fk i 6] 



/ 



(V) 



[0 0 3 6] ^^g^OHiIlE— ^ (I) -C^^ixSfb^ 
U'/f-^>7^n-^^^tin vit 



(5) 

7 

2. 9%, 2mM«t'17. 2 %^n^nPJ.^-f 5 
OiCfcfU #JxJi\ 2~r^y-2- (2-t Ko*-> 
_ 1 _-^^^ /U ) g^g£-J&g£J&{^ 0. 2 mM<OigJgT? 
3 3. 5%, 2mMWa»aE-CI±6 8. 7 %<7>[Mf£t££ 

[0 0 3 7] ~(D£?\^ #«9!«0irMBHW!it (I) t? 

^^nsfk^Jo^^-e^^s^c^^ns^i^ io 
[oo3 8] ^^p^coBijte-^ (i) r^^an 

9MJHH£«e.ft, fctSraSSW*. Mm*, 

wis, ftHRfiSfk^, r*if^b*E, isi 
ke, &®mmm, mmm^-wm^m^m^m^m 20 

[0 0 3 9] 2W6^0ilfraE-«^: (I) XftZtlZo- 30 
$L 7< ^y-ify^/^^S, p-h/u 

^^^otsiitwM, thy 

[0040] *fc, *«iH<7>fffiffi-«#: d) -cf*£ft 

[0 0 4 1] &&m<r>nfttd t -f&j£ (I) r-^$tL^o- 
b Ko^->t7f/U7yu^/U7 ? v^^li, 1 1@W± 

[zis^xit^-rtKnit^^it^mm Lxh <=£< . -tix so 



- 5-9 2 3 3 

8 

[0 0 4 2] ^^P/lco^ife-^^ (I) T'^^n 

ftfaStttetfftfc-*-*^ *«WU*Jl^-CI±->^ (Z) 
f*w<b£^£fcf* h7>^ (E) &<o{k&y>}<n\,^'tjn$: 

mm Lxh£^\ 

[0 0 4 3] ttSC ( i ) t**$n52- 

urn. x^-t^m. mm. awa, *ffl*h 

^^^(cj; k> . mi%m\<*bi?ixi<^z>mmm<r>m.fc j pm 
&x%z> 0 

[0 0 4 4] ^W^i!i*ft>^5SfWI, 

^(nm^^^fizx^xm-sLtk^^ti^ 
io o 4 5] *«^cnmaB-«5t ( i ) xn$inz>ik& 

to&Mm\h LTttffl-^-SW-g-, 0. 0 5W/V%~5 

[0 0 4 6] ifc, **wroiwaE-«5<: (i) r-^^ia 
m±mzict\.x*ftwpik&to<n$ifmtfmtzo. 05 

[0 0 4 7] 

\zmj££ti2>b<r>X'l*t£\,\ 

[0 0 4 8] 
[H^0iJ] 

1 

2-t Ko^r->-l-t7h7/l'ft K2. 5 g £J&{b 
>f l/y2 0mll:iH?L, TkftT-Cv^ t°/b3i 
f/i-7> >3. 7 9mL STOao^f/Mf/l'X 

-^/n. 6 5mi^ax.Mt'i. 5^rpimr^L/-- 0 

S^T^, JRJ^?1^^2m^7k^ h y 



(6) 



- 5 9 2 3 3 



10 



K3- Og^lt 
[0 0 4 9] fifelSf^ 
NMR (CDC 1 m, 2 7 OMH z) 
6ppm:3. 56 ( 3 H, s), 5. 40 (2H, 
s) , 7. 3 9- 7. 4 9 (2H, m) , 7. 57- 
7. 68 (1H, m) , 7. 78 ( 1 H, d, J = 8. 
9Hz), 8. 03 (1H, d, J =8. 9Hz), 
9. 2 2 - 9. 3 0 (1 H, m) , 10. 94 ( 1 H, 
s) 

[0 0 5 0] #%#J2 

5 - (2 h^rv^-l --J-^^vU) t ^> h 

0 3g^7k2 5mlC^?L, 2-^h#->^h^V- 
l-t7h7/Uft K3. Og<7)x^y-;U25ml^ 

/X ®s*t», »^i/2f^ffiS*L, 

iy>#aTt«iL, 5- (2-^b^^h* 
1 ey>h-<>2. 4 g rilf:o 

[0 0 5 1 ] #c£(§f£ 
NMR (DMSO-dn, 2 7 0MHz) 
5ppm:3. 39 (3H, s), 5. 20-5. 35 

(2H, m) , 5. 90-6. 10 (1H, m) , 7. 
3 5- 7. 6 0 (3H, m) , 7. 90-8. 10 (3 
H, m) , 8. 10-8. 30 ( 1 H, m) , 10. 6 
-10. 7 (1H, m) 

[0052] -^mrn * 



10 



20 



5- (2-* b*c\s* 1 —i-V'f'/l') ty>h 

-f>-2. 4 g^3^yKS^k:^ h U *>J*mmi 2. 5m 

0ml^x.tO^ 4 hyxf;U7;>l. 2 2ml> 

r^t-7*f/n. 9 2 g &mz.mi&x* i Bfsi«# 
&j£j&s££ i o°/o? ^>mAmft£}ii\x.x*mcn>p h& 

7K^- 2 -^p/V — ^#?ft£4 m I SrJjD/L, tSt' 1 0 

Kn77^f>S^L2-7;/-2- (2-tKn 

1 — *"7*viO B»'fi»*6 7mgS:llfco 
[0 0 5 3 ] fifedte 
NMR (DMSO-dr.. 4 0 0MHz) 
6 p pm : 5. 74 (1H, s ) , 7. 26 ( 1 H, 
d, J =8. 9 H z ) , 7. 37 (1H, t , J = 7. 
1Hz), 7. 50-7. 58 ( 1 H, m) , 7. 85 
-7. 95 (2H, m) , 8. 05 ( 1 H, br d, 
J — 7 . 2 H z) , 8. 2-8. 8 (3H, br), 1 
0. 4-11. 1 (1H, br) 



(72)$g^# /J^ HIS 

«If*Sl^«8Bft^BrmtSffi2583 



